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Octtober 10, 1956 

Dear Dr. Dienest 

Thank you for your letter on Proteus 52@y brief examination of 
it was rather puszling . Having learned a great deal from studgins 
your Protew atraine, we are now entirely preoccupied with E. coli. 

Some K-32 strains (inoluding Y-10) give prbary L4olonies quite 
readily when plated into the following medium: Agar, l.O-1.2%; euaroee# 
10%; I@30 0.2%; penassay brothi Difao; rPaat extrac.t Difoo 0.5%. Unlike 
Proteue, ti¶ e ooli L-form reqpirea a rather high agar concentration, a fact 
which iMan. eluded and embarrassed us for some time. About 10% of the 
inculated baa teria form Gcolonies, which seem to be of the B type. 

We have not been very lucky so far in getting serial passagee, al- 
though we have oarried BOM) four or five transfers. (%e usually out out a 
blook of agar and mince it in come added broth (as above)) with a Virtie 
tissue grinder.)The1*) is mgligible Colony development on the surface 
of the agar. ‘Phe progressive decrease in viability on passage sugsgsti 
that there ie a special growth factor, v pre-bly synthesized by 
normal bea teria 2 we are looking along these and other lines to improve 
the nrtdium. Serum is no help. 

I am sending you Y-10 and an Hfr strain k’f-18953 which are an extrewly 
fertile combination. The GQycle plays no part 3n the usual conjugation 
proosss. A know that protoplaste of B-1895 are quite fertile. I have not 
been able to obtain, so far, a aatisfasrtory I~olony development from VT- 
1895, but there are a number of other Hfr strains which may be nor8 satis- 
faatory and are being tested. The experFment we are trying at the mount 
to to look for reooabination between two F- strains, which crulturee dn not 
undergo uonjugation in $he biaeterial. form, as an index of new processes 
of genetic interaction. Ne have had one clean experlmsntal trial so far, 
and the remlta were quite negative. We have to do more with vary* aon- 
ditions. 

w m observations and conclusions agree with yours al.moet wherever 
they coincide. I hops the final paragraph of the (f cr merly miesin& emlosure 
is a clearer statement of the prptoplast-L colony relations+. Rmsver, I 
have not (with E. aol&)ssen the sementation of a large body to form ba+ 

Wia; imted, there is an elongation, and a bacterlasr. is cut off8 bn 
prolifsratis. I have no fixed opin&on about the mode of proliferation of 
the hrhle body ibdf : your obplervationa will certainly be an ind&$pensabls 
guide to qv own. However, I m eeeking to establihh oolwtitions where the 
entire CY0l.e (in familiar material, E. coli) can be observed on the sa~,m 
.q3eoimens in li..ing corriition. 

I have also noticed the tendency of nearly divided oells to swell from 
the point of dlvidion. Klieneberger 8% fancies of the role of fusion in the 
L-qcle nuat be based on the appear-e of two-legged balloons (8llsllon~e 



flzygosporee"). But there are other better authentiaated instances of fusion 
de, -&My of++protoplasta or large bodies, though not asaoolated with direct observations 
eparated on further developmnt. The question is ahether thie oan have any genetiu con- 

sequenoes, and whether it can waur between baateria that would be unable to 
conJugate ahyhr. 

Ae I hope I have emphasized sufficiently, it is obvious that many pieces 
to this puszle have been lying around already, and probably there are mans 
more not yet recllgnized. The proposition (or definition if you like) that L- 
forma are protoplaata will at leaat have the virtue of atbrautSng the attention 
of another group of inveatigatore into this aDea. 

You may be intekested that Dr. 8. Davia haa found that bacterial mutante 
deprived of diaminopimblio au&d will form near-protaplaats when deprived of 
DAP in a proteative medium, otherwise lyse. DAP is of speoial interest as being 
unique4 found inbacterlhalcellwalls. I have also comwioated m&h Dr, 
Park and fimi he is in full agreemnt as tn the pJignifioance of the uridine- 
diphoephate derivatives. 

Yours sincerely, 

Joshua Lederberg 


